Abstract
and DIVALIKE). We divided the Neotropical region into 9 areas (Supporting Information S9) and we 2 assigned each ithomiine species to these areas according to their current distribution.
3
Biogeographic null model 4 We started with a "null" biogeographic model, which restricted the area adjacency but set all dispersal 5 probabilities to 1, and we compared the models DEC and DIVALIKE. The null DEC model had a 6 better fit than the null DIVALIKE model (likelihoods: DECnull: -1335.802, DIVALIKEnull: -7 1347.869), hence we used the DEC model in all subsequent analyses.
8
In both models, the ancestral area of the Ithomiini MRCA was unclear (Central Andes + upper 9
Amazon for the highest probability). The areas where the two first divergences occurred, which led to Oleria, which dispersed into the western Amazonia). Hence, our null biogeographic reconstruction
found that all subtribes except Melinaeina and Mechanitina originated and started diversifying in the node reconstructions at the basal nodes of the background lineages were highly uncertain.
Biogeographic diversification of the core-group
Using this null model, we investigated more specifically the biogeographic pattern of the core-group 2 0
by computing rates of dispersal among different regions. We applied the null model to 100 trees 2 1 randomly sampled from the BEAST posterior distribution and extracted the state with the highest 2 2 probability at each node. Then for each 1-my interval we computed the number of specific transitions
divided by the number of lineages existing during this interval and fitted a spline line on the 2 4 distribution of points.
5
As observed in the ancestral state reconstruction on the MCC, no dispersal event occurred during the 2 6
initial Central-Andean phase of diversification in the core-group (Figure 3 ). Between 13-8 my ago a major peak of interchanges between the Andes and Amazonia occurred, followed by a second peak 2 8
between 4-0 my ago (Figure 3 ). The first peak was almost entirely driven by colonization from the 2 9
Andes toward the Amazonia whereas the second peak involved many reverse colonization toward the 3 0
Andes. We also recorded a large peak of colonization from the Central Andes toward the Northern Information S9-S10).
3
We also used the biogeographic reconstruction to estimate local diversification i.e., the cumulative 4 number of divergences inferred to have occurred exclusively in a given region. As described above, 5 until ~10 my ago speciation events occurring in the Central-Andes fully account for the core-group 6 diversification (no dispersal events). During the last ~10 my, we observed a dampening of the 7 speciation events in the Central Andes (Figure 3 ). At the same time, following the peaks of dispersal 8 identified above, Northern-Andean and Amazonian lineages started diversifying, although the latter 9 diversified at a slower pace than the former. This reflects the large number of dispersal events into the 1 0
Northern Andes that were followed by important local diversification, for example in the genera
Hypomenitis (17/20 species in the phylogeny occurring in the Northern-Andes) and Pteronymia (30/45 1 2 species in the phylogeny occurring in the Northern-Andes), or in subclades of the genera Oleria or
Napeogenes. We also identified some important transitions to lowland Amazonia, for example at the 1 4
origin of the Breviolaria-clade, during early divergence in the genus Oleria, or in the genus
Hypothyris (see results on Diversification in Amazonia).
6
Time-stratified biogeographic model
We used the results highlighted above to refine the biogeographic model by incorporating the 1 8
variations of dispersal rates identified into a model accounting for time-stratified dispersal multipliers.
9
This time-stratified model designed from rates of colonization computed above led to a significant several nodes throughout the tree (Supporting Information S9-S10). We identified one major the first lineage to diverge, was highly unclear and the first nodes within Melinaeina were identified as 2 5
Central-Andean, although this was not strongly supported. Likewise, in the null model, Mechanitina, the second lineage to diverge, was inferred to have diversified in the Atlantic Forest but this was poorly supported (Supporting Information S9-S10 The Ithomiini probably originated along the early Andean foothills at the transition with western ago. Wesselingh et al. ( 7 ) described the Pebas as an ecosystem "which was permanently aquatic with of terrestrial habitats, which triggered dispersal followed by local diversification. Our research shows that the timing of diversification and biogeographic interchanges in Ithomiini Miocene. Our findings suggest that the ecological turnover that first accompanied the expansion of the
Pebas system has led to a decline of diversification, potentially driven by increasing extinction, in Amazon region. Such a decline of diversity has also been documented in the fossil record new opportunities for diversification. As a result of these multiple events, major differences appear
between the different faunas. Central Andean lineages started diversifying early, allowing species to 2 8 accumulate over a long period of time but diversification slowed down during the last 10 my. In comparison, the Northern Andean fauna is recent (13-11 my old at most), driven by multiple 3 0 colonization events sometimes followed by important bursts of diversification. In parallel, some Conserving Butterfly Biodiversity in the Brazilian Amazon). Author contributions:
NC and ME conceived the study, with contribution from KRW, GL and AVLF. All co-authors 1 9
provided specimens and sequences. NC, ME, FPP, CFA, DLDS performed the labwork. NC 2 0 performed the analyses. NC wrote the paper with major contributions from ME, and contributions 2 1 from all co-authors. We compiled sequences of 1460 Ithomiini individuals (Supporting Information S1) that included sequences newly generated for this study and previously published sequences 19, 21, 26, 27, 32, 47, 52, 70 . We 2 8
used a concatenation of nine gene fragments, a mitochondrial fragment spanning genes COI-tRNA-
COII, and fragments of nuclear genes EFIα, Tektin, CAD, RPS2, MDH, GAPDH, representing a total models available in BEAST were tested. The models of linked partitions had a better fit than unlinked (Supporting Information S3).
7
Branch lengths were estimated using BEAST v. BiogeoBEARS ancestral state reconstruction. We fitted a model of time-dependent speciation rate (no 
Historical biogeography 1 8
We proceeded in three steps to reconstruct the historical biogeography of Ithomiini. First we 1 9
performed an ancestral state reconstruction using a model with refined area adjacency but uniform 2 0 dispersal multipliers (null-model). We used the results of this model to compute rates of dispersal 2 1 between specific regions per million years. This allowed us to test some biogeographic hypotheses but 2 2 also to identify relevant time frames for which dispersal probabilities might vary. Second, we 2 3
implemented a time-stratified model designed from the previous information to refine our 2 4 biogeographic reconstruction.
5
Biogeographic null model
We inferred the historical biogeography of Ithomiini using BiogeoBEARS v.0.2.1 62 . We divided the 1 0 specific state transitions compared to the maximum number of lineages existing during this interval.
1
Hence, for each million-year interval we obtained a proportion of lineages that dispersed for example we refer to as "rates" of colonization. Therefore, for each million-year interval and each state between Central America and the rest of the Neotropics. These rates were computed only on the core-1 9
group, because (1) this group contains 85% of Ithomiini species, (2) the diversification process is 2 0 homogeneous throughout the clade and (3) we found high extinction in background lineages, which 2 1 may falsify the ancestral state reconstruction in these lineages, which were therefore excluded. We rates of interchanges (see Supporting Information S9 for the complete results).
6
Additionally, we recorded the divergence times of nodes inferred to be strictly in either the Central-
Andes, the Northern Andes or Amazonia (the region comprising the upper and lower Amazon and the 2 8
Guiana shield). We excluded all nodes inferred to be in more than one of these areas (for Amazonia, only all combinations of the three areas above were considered) so that we obtained times of Neotropics. B. Time-dependent speciation rates estimated on seven Amazonian clades (four in the 3 0 core-group and three in the background lineages). All those clades originated during the last 8 my.
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